Abstract Despite the recognized health and psychosocial benefits of exercise for older adults with end-stage renal disease (ESRD), exercise participation remains poor. Previous research has attributed low levels of exercise to patient-related factors such as lack of motivation and fear of adverse consequences. This qualitative study involving focus group discussions with hemodialysis patients, nephrology nurses, and family care providers explored specific motivators and barriers to exercise participation in older adults requiring hemodialysis. Nurse participants were chosen for the health care provider focus groups because their prolonged and sustained contact with hemodialysis patients during the dialysis treatment sessions positions them well to encourage and promote exercise. Motivators to exercise included patient aspirations to exercise and their experiences of improvements from exercising, as well as the formal incorporation of exercise into the overall dialysis treatment plan. Barriers to exercise included nurses' 
Introduction
As a consequence of end-stage renal disease (ESRD) and its sequelae, patients often demonstrate reduced physical capacity and functional impairment [1, 2] . These limitations are greater in older dialysis patients [3] , the most rapidly growing segment of the dialysis population [4] , and have been shown to compromise their rehabilitation potential [5] . Studies have demonstrated that many of the sequelae of ESRD are caused or influenced by deconditioning [6] [7] [8] , and that exercise during dialysis or on nondialysis days can significantly improve many of these outcomes, even in older patients [6] [7] [8] [9] . In light of these benefits, it is recommended that exercise be incorporated into standard ESRD care [10] . Nonetheless, exercise remains extremely low in dialysis patients [6, 11] , which has generally been attributed to patient-related factors such as lack of motivation [12, 13] . The absence of exercise counseling practices among nephrologists [14] and other dialysis staff [15] may also contribute to patients' low levels of exercise.
The successful implementation of an exercise program for older hemodialysis patients is largely dependent upon an understanding of the factors influencing exercise participation. However, research has rarely explored the barriers and facilitators most salient to older hemodialysis patients [13] and their care providers [15] . The objective of this study was to expand such knowledge in order to increase exercise participation in this patient population.
Methods
This study was conducted at three outpatient hemodialysis units of two large urban hospitals in Toronto, Canada. Nonprobability sampling [16] was used to select key hemodialysis exercise informants. Patient eligibility included: being 65 years of age or older, having grade 6 or higher English fluency, and being on hemodialysis for at least 6 months. Staff members were eligible if they were registered as a nurse or practical nurse and had a minimum of 1 year dialysis experience. Nurses were chosen because they play an integral role in providing dialysis care and are well positioned to promote exercise given their prolonged and sustained contact with patients during dialysis sessions. Family care providers were eligible if they resided with a hemodialysis patient and provided emotional support and/or assistance with activities of daily living. All participants were required to speak English and provide informed consent. Ethics approval was obtained from the ethics review board of each study hospital.
Exercise-related beliefs and experiences of patients, nurses, and family care providers were explored using focus group discussions, as this method facilitates exploratory research in areas in which little is known [17] . Nine audio-taped, semistructured focus groups (see Appendix for focus group guides) lasting approximately 1 h were facilitated by the first author (PK). At one hospital, focus groups were conducted with family care providers (one group, n = 4), patients (2 groups, n = 7 and n = 6), and nurses (3 groups, n = 8, n = 5, and n = 5). At the other, one focus group with each participant category was conducted (patients, n = 4; nurses, n = 6; family care providers, n = 4). Data collection ceased at this point since no new information was emerging (i.e., saturation had been reached) [18] .
All focus group discussions were transcribed and analyzed according to standard qualitative analysis techniques [19] . Qualitative data analysis begins with an inductive descriptive process of sorting and defining the data [20] . Two research team members divided the text of the transcripts into segments of text and attached descriptive codes of analysis to these segments [21] . The descriptive codes were then grouped into the broad topic-oriented categories of micro-and macro-level barriers and facilitators and all text segments belonging to the same category were compared [21] . To ensure that the data were coded in a consistent manner, ''inter-coder'' agreement [22] was established by cross checking independently coded transcripts. When inconsistency was found, coding schemes were discussed and further refined until agreement was achieved. The credibility of the interpretations was further insured by the comparison of coded and raw data by a senior team member (GN).
Results
Characteristics of the study participants are described in Table 1 . Six themes related to exercise were identified: four barriers (ESRD, its sequelae, and other comorbidities; transportation; time; and equipment) and two facilitators (sources of motivation; and the formal incorporation of exercise into the treatment plan).
Barriers to exercise

ESRD, its sequelae, and other comorbidities
Many patients and family care providers discussed the challenge of engaging in exercise because of ESRD and its sequelae. Fatigue was the most prominent symptom discussed. As one patient commented:
You need to have some time to recuperate from dialysis. As you know it's exhausting, and it takes a while until you get over it, a few hours. I mean, overnight sleep is fine. But you find yourself in the morning exhausted, and still you want to sleep again. I don't know about other people but that is how I feel.
In reference to his wife who receives dialysis treatment, a family care provider similarly commented: ''Dialysis saps your energy. The fatigue, oh the fatigue.'' Comorbidities of various kinds were experienced by all patient participants and were identified as barriers to exercise as exemplified in the following statement:
I feel somewhat exhausted after a bit of exertion, you know. Of course I have a bit of a breathing problem, bronchitis, that goes with the lung disease, taking puffers and so on. I also had a double bypass. I had a lot of things happening, that may have something to do with why I don't exercise. Having kidney disease, heart disease, lung disease and the rest of it and being the age I am, I'm 76 years old now, that doesn't really put you in the frame of mind to start any marathon.
Another patient linked her comorbidities and related pain to feelings of depression, and identified her depression as a barrier to exercise participation:
And we all have osteoporosis at some level, and arthritis. And the pain and the discomfort... ruins your will to continue. You say to yourself, ''it's always some other thing'' and ''what good is it doing to me?'' and you can get very depressed about it. And I think that takes away the will to do any exercise.
Transportation
In Toronto, Canada, disabled individuals are provided access to a publicly-funded, fee-for-service accessible transit service called Wheel-Trans. Since pick-up times depend on the distance traveled and whether rides are shared with other passengers, dialysis patients must sometimes agree to pick up times that are hours in advance of treatment and wait long periods of time. As one nurse indicated, ''They will come at 7:30 in the morning for dialysis 'till 12o'clock, and they will tell you at 6 o'clock they were waiting outside for their Wheel-Trans, so by the time they get in they are really tired''. Wheel-Trans drivers are instructed to wait no more than 5 min past the scheduled pickup time, and three missed rides in a row results in the temporary suspension of riding privileges. Consequently, patients' fear of the penalties resulting from missed rides was identified by nurses as a factor impeding exercise practice. These comments were echoed by other participants who spoke of the time consuming nature of dialysis treatment and the difficulty of making time for exercise amidst daily responsibilities. Lack of time proved to be a barrier in yet another way. In discussions about the nature of dialysis care, nurses identified lack of time as a barrier to encouraging patients to exercise. As one nurse commented:
You are literally going from one task to the next. So exercise, I certainly believe in exercise, for myself and for the patients. But it's a low priority when you have a patient crashing or someone is bleeding.
The low priority accorded to exercise encouragement when evaluated against competing patient care needs was expressed by many nurse participants. As a nurse explained:
That falls down very low on the priority list. I don't have one patient to keep alive, I have 4 and they are all very elderly and all very needy and sick so that tends to fall, if I have time that's like icing on the cake. I would love to do it if I had time.
Equipment
In both hospitals, only upright exercise bicycles were available for patients who wished to exercise during dialysis. Patients who were restricted to a reclining position during treatment were consequently unable to use the bicycles. As one nurse stated, ''The ones with low blood pressure, they cannot do the bicycle because they have to be sitting up to do the bicycle, and with low blood pressure you have to lie them down with the legs higher.'' In addition, family care providers and patients expressed fears that using the bicycle would damage the fistula or chest line. In describing the exercise activities of her mother who receives dialysis, a family care provider explained:
Problem was that her line, she has a chest line, doesn't always work well with movement. But she is very motivated now...and she does want to begin exercising...but because of the line, I mean it's still kind of a fearful thing because you have this thing protruding out of your chest. So she is a little worried about what exercises would be safe, what wouldn't be safe.
Nurses consistently indicated the ''risks'' that the weight and size of the bicycles posed in the provision of dialysis care, including the hindering of emergency response. As one nurse indicated:
You cannot even get to the machine in case of an emergency. With the bike in the way it is very hard to get to the machines without jumping over things, it's really hard. I mean, God help you if a patient runs into some trouble during dialysis.
Nurses also repeatedly mentioned the potential for them to incur back injuries as a consequence of the weight of the equipment. As one nurse explained, ''They're big, heavy and it's hard to move them. It hurts your back.'' Because of these concerns some nurses would rather not encourage the use of the bike by patients. As one nurse indicated:
Most of us are women, we're not big strong men, and it's hard for us to move these big things, and should I risk killing my back so the patient can exercise for 10 min? So I think if we had user friendly equipment that was easier for us to move around that would make a difference.
Nurses even go as far as to discourage its use because of the potential risks to themselves. This is aptly captured in the following statement of a nurse: ''I will discourage the patient because I don't want to hurt my back.''
Facilitators
Sources of motivation: desire and actual improvement
Despite health-related impairment, many patients expressed a desire to exercise as exemplified in the following statement: ''I enjoy exercising. I was always active. So the desire is still there and that's what pulls me through the days that are a little tougher because I'm not so well.'' For many patients, actual improvement from exercise gives them the motivation to adhere to exercise activities. As one patient described: ''Keeps the blood pressure down, that's the big thing. That's why I exercise. And that's what motivates me, otherwise I have to take the blood pressure pill everyday, but now my blood pressure seems to be holding up alright.''
Patients also spoke of psychological improvements they experienced from exercise. This is captured in the following statement of a patient: ''It does help. It helps you mentally. You feel better because you have exercised, you feel tired physically but mentally and emotionally I think the exercise helps.''
Formal incorporation of exercise into the treatment plan
When asked what would be required to facilitate patient engagement in exercise, staff overwhelmingly pointed to the need for change in the medical culture where no priority is accorded to exercise for wellness in the treatment plans for older hemodialysis patients. Rehabilitation is prescribed for acute conditions but the absence of physicians' recommendation that patients participate in regular exercise as part of their health promotion poses a barrier to patients' participation in, and nurses' encouragement of, exercise. As one patient stated:
I think you need to have at the outset, when you're first told that you have kidney disease, I think there needs to be a whole education program including nutrition, exercise, what's going to happen to you, and all the options that are open to you. Exercise is never even discussed but if it were discussed that would certainly motivate me.
Nurses similarly emphasized the need for formal incorporation of exercise into treatment plans, as exemplified in the following statement:
Exercise can be introduced. They already comply with the diet and fluid restrictions because they have to. So exercise should also be something they have to do. This has to be part of their education and once they get involved in their own treatment, in the same way that they are already with diet and fluid, I believe they will get the motivation and they will continue. And if it were part of their treatment, it would be part of what we do too.
These quotations emphasize how the exclusive focus of hemodialysis treatment on dietary and pharmacological management of patients meant that exercise for wellness, and the resources required for the support of such exercise, were not accorded priority by the health care team. As one nurse powerfully stated:
You can measure their blood pressure, you can see that their medications are working or not working, you can check their hemoglobin to see if they are anemic, but exercise is just a qualitative thing whether you feel good or not and I don't think that is a high priority.
Discussion
Numerous studies have demonstrated that most dialysis patients are sedentary [6, 11] . Patient disinterest [23] and lack of motivation [13] have been identified as the primary factors that impede exercise practices among dialysis patients. Contrary to these findings, data from this study indicate that patients desire exercise, indicating that more attention should be given to redressing barriers that extend beyond the patient.
Based on data showing that low physical functioning is directly related to poor outcomes in dialysis patients [24] , guidelines recommend that dialysis patients be counseled and regularly encouraged by nephrology staff to exercise [25] . Despite such recommendations, the findings of this study indicate that staff rarely encouraged patients to exercise. These findings are consistent with the findings reported by Painter et al. [15] that of 100 dialysis staff surveyed, 34% never asked about physical limitations, 24% never or rarely encouraged patients to exercise, and only 32% regularly encouraged patients to exercise. The authors suggest that the reason for these findings is that in dialysis clinics, exercise is not part of the routine patient care plan, there are no programs in place within the units for exercise training, staff are not trained to encourage patients to exercise, nor are there mechanisms in place to support staff in helping patients to exercise [15] .
The current study identifies three important barriers to patient exercise during dialysis that are amenable to change. First, the exercise equipment itself can pose a barrier. The exclusive use of upright exercise bicycles prevents the utilization by patients who are restricted to a reclining position during treatment, and their size and weight pose ''risks'' to the provision of dialysis care (the hindering of emergency response) and to the staff in moving them (back injury), which can impede staff encouragement of their use.
Second, excessive patient care demands on nursing staff may leave them little or no time to engage in exercise promotion. This latter finding contradicts that of Painter et al. [15] who noted that most dialysis staff in their study had time in their daily routine to encourage patient exercise. This disparity may be accounted for by differences in staff ratios between US and Canadian dialysis clinics that allow US nurses more time to encourage exercise. Even within Canada there are differences in the number of patients per hemodialysis station, with Toronto facing the most critical shortage of resources [26] .
Third, the punitive and restrictive policies of the publicly funded transportation service in Toronto strongly discouraged patient participation in exercise during dialysis. Because dialysis patients often have to agree to pick-up times that may be hours in advance of their treatment, this contributes to their fatigue, which may act as a disincentive to exercise. In addition, in this study, as in other studies, transportation difficulties were associated with patient requests for shortened treatments [27] . Exercise is usually carried out in the early part of the dialysis session, and thus objectively there should be sufficient time for patients to exercise during dialysis and meet their scheduled pick-up time. However, because meeting the Wheel-Trans schedule is of such priority for patients, they are reluctant to engage in exercise because they perceive it as a potential threat to completing their treatment in a timely fashion.
Given that many of these barriers relate to aspects of the dialysis setting, home exercise on nondialysis days may be a reasonable alternative. However, barriers related to exercise training at home, such as lack of motivation and time, have been identified in other studies [28, 29] . While encouragement and individualized counseling have been found to increase patient activity at home [6] , home exercise should not be pursued in exclusion to efforts to exercise during dialysis because of specific advantages unique to the latter. As Painter et al. [15] point out, patients are in the dialysis clinic three times a week, which provides a ''captive'' audience for receiving encouragement and guidance regarding exercise from health practitioners. Other benefits to exercise during dialysis are that it provides a productive activity during treatment [28] , it is convenient, does not require extra time, and it results in fewer patients stopping exercise [30, 31] . These findings support the need to address the systemic factors that may impede exercise during dialysis.
Findings of the current study underscore the importance of changing the culture of ESRD treatment programs to include a wellness approach that incorporates exercise counseling and encouragement into dialysis care. Painter et al. [15] have similarly argued that a change is needed from providing dialysis treatment alone to attending to patients' overall functioning [15] . Ridley [32] too has argued for a wellness-focused approach involving the provision of an exercise program to all medically stable hemodialysis patients. The consequence of not routinely incorporating exercise counseling and encouragement into dialysis care is that it signals to patients and families that it is not an important part of treatment and therefore not expected either during dialysis or at home [15] . Broadening understanding of the factors influencing exercise participation will help to facilitate the development of interventions that have a greater likelihood of success [33] . These efforts in turn will help to optimize the quality of life, functioning, and outcomes in older adults requiring hemodialysis.
